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Abstract
Rhynchophorus ferrugineus (Olivier; Coleoptera: Dryophthoridae) is a pest of many crop and ornamental palm 
tree species in subtropical regions worldwide. Larvae tunnel and feed unseen in the trunks, ultimately causing 
irreparable harm and killing the palm. Beauveria bassiana (Balsamo-Crivelli; Hypocreales: Clavicipitaceae) Vuillemin 
is under evaluation as a biological control agent for R.� ferrugineus management but its effects are dif�cult to 
monitor under �eld conditions except by acoustic methods. Older (>30 d) larvae treated with B.�bassiana display 
statistically signi�cant reductions in acoustic activity in semi-�eld studies, but activity of younger larvae has been 
more dif�cult to analyze due to their short-duration cycles of increasingly active and then less active feeding 
and movement, followed by inactive molting. A�procedure was developed to characterize effects of B.�bassiana 
treatments by subdividing long-term recording periods into activity cycles. Treatment effects were compared within 
and across cycles. The procedure demonstrated statistically signi�cant differences among acoustic activity rates 
over time for 15-d-old larvae exposed to control, 104, or 108 conidia ml�1 B.�bassiana treatments. The results suggest 
that acoustic technology has considerable utility for monitoring of larval development and for evaluating ef�cacy of 
pest management treatments in environments where the targeted insect pests are hidden from view.
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The Red Palm Weevil, Rhynchophorus ferrugineus (Olivier; 
Coleoptera: Dryophthoridae), an economically important pest of 
palm trees, has spread invasively from southeastern Asia (Faleiro 
2006, Shahina et�al. 2009) to all palm-habitable continents except 
North and South America and is now present in Curacao and Aruba 
(Fiaboe et�al. 2012). It has potential to spread into North and South 
America, given that a related species, Rhynchophorus cruentatus 
(Fabricius), is native to Florida (Dosunmu et� al. 2014). A� second 
related species, Rhynchophorus palmarum (L.), is native to South 
America and has been detected in the southwestern United States 
(Esparza-Díaz et�al. 2013). A�third species, Rhynchophorus vulnera-
tus (Panzer), dif�cult to distinguish from R.�ferrugineus, was discov-
ered in California and eradicated (Hoddle and Hoddle 2016). Adult 
R.� ferrugineus can be monitored with pheromones but the larvae, 
which tunnel into the vegetative apex and injured sections of trunk, 

thereafter feeding internally, are dif�cult to detect until the tree is 
damaged beyond recovery (Fiaboe et�al. 2011).

Integrated pest management strategies against R. ferrugineus 
include chemical control (El-Ezaby 1997, Abo-El-Saad et al. 2001), 
mass trapping (Faleiro and Chellapan 1999, Hallett et al. 1999), 
and biological control (Gindin et al. 2006, LlÆcer and Martínez de 
Altube 2009, Mazza et al. 2014, Pu et al. 2017). Like many other 
insects, R. ferrugineus has developed resistance to some classes of 
insecticides (Al-Ayedh et al. 2016). In addition, some of the chemi-
cals are nonselective; hence, they alter natural biodiversity by killing 
nontarget organisms as well as natural enemies, and they degrade 
environmental and soil health. For these reasons, early detection of 
infestations and incorporation of biological control agents into pest 
management programs have been of continued interest as poten-
tial management alternatives. Biological control agents against R. 
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